The present experiment was conducted to study the effect of giving high concentrate ration or urine and serum mineral concentrations, and to determine an inducing factor of calculi formation in cattle and sheep. Six wethers were given four different ratio of concentrate to roughage consisting of following in percent;
given four different concentrate to roughage ratio consisting of following in percent; 90: 10, 80: 20, 70: 30, 60: 40, in each of four periods of twenty days. The composion of basal ration is shown in Table 1 .
Six wethers were alloted two groups with three wethers each. One group was given from 90: 10 to 60: 40, and the other group from 60: 40 to 90: 10 . The ration was given twice daily at the level of 1% of the body weight, and water was available at all times. The dietary mineral contents are shown in table 2.
After thirteen days of preliminary period, urine and serum samples were obtained during the next seven days in each four periods. The sampling procedure and the analytical methods were the same as those in the previous experiment3).
Results
Urine mineral concentrations and urine pH values are shown in table 3. The urine calcium concentration increased evidently when the highest concentrate ration was given. The urine phosphorus concentration tended to increase and the potassium concentration to decrease as increasing the concentrate to roughage ratio. No obvious difference was found in urine magnesium, sodium and chloride concentrations among four treatment groups. The urine pH value appeared to lower in the highest concentrate ration. The urine volume tended to decrease to a little extent with the elevation of concentrate to roughage ratio. and potassium tended to decrease to a little extent as increasing the concentrate to roughage ratio. The serum phosphorus concentration appeared to increase with the elevation of concentrate to roughage ratio. On the other hand, SCOTT et al.11) showed that all of acid were excreted as ammonium ions by the infusion of hydrochloric acid into the rumens in calves fed concentrate rations. It was also found in a series of this study6) that the increase of urine phosphorus concentration was limited to small extent and the urine pH was lowered by giving ammonium chloride to wethers. When acids are loaded as inorganic acids, for example, hydrochloric acid or ammonium chloride, the kidney may excrete acid largely in combination with ammonia.
The reason as to why the responce to acidosis was different was not known definitely. found in a series of this study6) that urine volume varied to two or three times with the change of season. Water consumption of cattle was higher about twice in summer than that in winter13).
On the other hand, the occurrence of urolithiasis in fattening cattle was found at all times of the year14). Therefore, it may be conceivable that the decrease of urine volume which was found in this experiment may become one of causative factor to induce urolithiasis, but it may be minor one.
As acid urine will interfere the formation of urinary calculi15), and a high level of urine phosphorus will be the most important factor in calculi formation as discussed in the previous report1). It may be considered that there will be boundary line of calculi formation between the urine phosphorus concentration, inducing factor, and the urine acidity, preventive factor.
If the inducing factor will be stronger than the preventive factor, phosphatic urinary calculi will be formed. Adversely, if urine acidity will be superior to the increasing of urine phosphorus concentration, urinary calculi will not be formed.
In addition, early work with rats by EATON and OLIVER16) indicated that the addition of an excess of acid or basic sodium phosphate to the food was followed by extensive pathological changes in the kidney. It is also conceivable that the increase of urine phosphorus concentration induced by a high concentrate ration may become a cause of renal pathological changes and an inducing factor of urolithiasis.
